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7 TITLE: Lightning temperature and thunder power 
PERIODICAL: Zhurnal eksperimental’noy i teoreticheskoy fiziki, v. 40, 


no. 2, 1961, 483-487 


~ TEXT: The authors present preliminary results of spectroscopic temperature 
measurements in the lightning channel in the high-current stage, and of 
calculations of the pressure at the frent of the shock wave produced by the 
lightning. The conditions of channel formation and the condition of the 
plasma herein were first studied in spark discharges on air in the laborato- 
ry. In such experiments, the electron concentration in the spark plasma 


is mostly No + 1017 com>; the atoms and iong are in Boltzmann excitation dis- 
tribution which is conserved for about 10°! sec; the plasma radiates ac- 
cording to Kirchhoff's law practically during the entire time of its exist- 
ence. During ~107° sec the gas temperature is equal to the electron temper- 
ature Le = qT, =» T so that the gas temperature is obtained when the tempera- 
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ture is spectroscopically determined from the atomic lines. These results 
are also applicable to lightnings since in the lightning chennel (according 
to estimations of the H, and H, line widths) the electron concentration is 
of the same order of magnitude. The authors then give estimations of the 
optical density of the plasma for various parts of the line NH3995 A, which 
are also discussed. The results for T~2.10° X, »~ 4000 A, channel diameter 


1s 10cm, and N~10" Tem”? are given in Table 1; k, is the absorption coef- 

ficient of the plasma for the frequency * j; it is determined by the intensity 
-k,1 

law of the spectral line I(«) » I (eo) (1-e ), and by 
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Io) is the radiation intensity of 4 black body having the same tempera- 


ture as the channel. The authors took piotures of lightning spectra by 

night, by means of the spectrogruphs 294 248 (SP-48) end CN -A49 (SP--49) : 
{slit width 0.1 mm). They used Panchrom~X and "in (D)-type films. To 

until a blackening of S=0.2 was attained. Thus, sensitivity could be 

increased by 3-4 times. The film was then photometrically recorded by a 
microphotometer of the type Mo -4 (MP-4). Altogether, 9 spectrograms were 
evaluated (about 100 lines). Most cf the lines belonged to neutral or 
singly-ionized O or N atoms; the lines 5600, 5471, 4542 and 4056 A can be 


ascribed to OILII, vV or NIII; also NS band edges and an intense continuous 


spectrum were found. About 50% of ail iines were observed for the first 
time, The channel temperature was calculated from various lines; results 
are given in Table 2. The diverging values are due to errors in measure~ 
ment, The mean temperature value in the channel, 21,000 K, is in good 
agreement with the results obtained by 5S. I. Braginskiy by the hydrodynamis 
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theory: T = 4-35 a 4 (Jt DANAE, Here, 7, 18 taken in the unit 

1.29.107°g/em, J in ka, t in psec and T in ev. This theory ig then used 

to calculate the radius of the lightning channels, the speed of the shock 

wave front, and the front pressure of the ehock wave. The following values 


are obtained: r= serinhl/4 V6 5/56 55/14 413/56, 


2 
20.4 
- 5 1/4 5/56 55/14,-43/58 Poo yet 
a = 5255710 q / (o/ J / t / 1 DPeroné = ye - yeti Po} BS atmospheric 


pressure, “= an energy ratio. The lightning spectra were taken at the 
Zvenigorodskaya stantsiya Instituta fiziki atmosfery AN SSSR (Zvenigorod 
Station of the Institute of Physics of the Atmosphere AS USSR) in summer 
1958. The authors thank V, S. Prokudine for assistance, V. I. Krasovakiy 
for making possible their work at the station, and I. P. Tindo of the FIAN 
for assistance. A. A. Mak is mentioned. There are % tables and 10 
references: 7 Soviet-bloc and 3 non-Soviet-bloc. 
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AUTHORS: Vasilfyev, Bo N., Voron'ko, Yu. K., Mandei‘shtam, S. L- ae 
Tindo, I. P., and Shurygin, hoa ie Coe aie 
TITLE: Preliminary results of a atudy of solar x-radiation by means : 
of rockets and space ships 
PERIODICAL: Akademiya nauk SSSR. Dokiady, v- ‘40, no. 5, 196', “OsaA- 05" 


TEXT: By means of two geophysical rockets (July 21, 1959. aitztude 

105 km). the second space ship (August 19~20, 1960, altitude of peri- 
helion 305 km, aphelion 320 km), and the third space ship (December '-2, 
1960, perihelion 160 ka, aphelion 249 km), solar radiation in tne 
spectral range below 10 wag studied. End-window photon counters KL 
aluminum coated (2 ) mica windows C26 ng/om, a « 4 mm) were attaches 
outside the apparatus container which left the rocket and turned 
automatically to the sun. By means of magnetic systems, the winiows of 
counters were shielded from 15-20 kev electrons which might cause 
bremsstranlung. At an altitude of 95 km, the counting rate of counvers 
oriented toward the sun increased. This radiation was considered te se 
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an x-radiation. Using data of V. V. Mikhnevich et al. (Izv. AN SSSR 
ser. geofiz., now 11, 139% (1957)) results of measurement were #xtra- 


polated for the boundary of atmospnere. Radiation Fluxes [2-°C he 

obtained were 74.10% and 3,2.10°4 erg/cm*. sec On tne setond seacte 

ship, s1x end-window photon counters with beryllium windows .9.° am AT 
thick, 7 mm in diameter) were used, Counters were arranged vertica., *- i 
each other. The counting rate amounted to some tnousand pulses, s®. when 

the counters were exposed to solar radiation. On that part cf tr-= urci 

which wags in the earth's shadow :t was some ten pulses/se: (cosmic back: 

ground), and reached high values only when the orbit approached the 

outer radiation belt From the results of measurements in tne snhadew 

region, the authors concluded that a radiation from the radixtion belt e 


a es . 
did not occur below 39-40° north and 20-40 south. A radiation flux sf 


e -4 / 2 : 
7.0440 erg/om »sec was obtained, On the third space ship. two counters 
with mica windows (1.6 mg/em*, d = 4 mm) covered on both sides with. 


aluminum fotis (5m) wers switched in parallel. These two counters were 
ortented toward the sun, Two other counters of the same type were 
arranged vertical to the former. Tantalum plates were lutated | 
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of the windows of these control counters. They recorded radiatiin 
by slowing down electrons in the tantalum plates. In the inst 
container two other beryllium window counters were instalied- 
Was possible to separate the background of x-radiation caused Ly =. 
from the solar x-radiation, An_x-radiation flux of 2.4°10°4 ergs tf. 5- 
was obtained in the range 2-10 § The eleztron temperature of scla7 
radiation in the spectral range investigated was estimated to te ms. 
I. S$. Shklovskiy (Izv. Krymsk astrofiz. obs., 4, 80 (1949)). 
T. V. Kazachevskaya and G. S. Ivanov-Kholodnyy (Astr. zhurn., 3 


t 
v 
Z 


Me mt 
eo x 


a 
ome 


, 36, 'Oee 
(1959)), S. N. Vernov and A. Ye. Chudakov (Usp. fiz. nauk. 70 “ha. ¢ 
(1960)), and L. V. Kurnosova et al, (Sborn. Iskusstvennyye spu'rss 

no. 10 (1961)) are mentioned. There are 4 figures and 7 reference: 

5 Soviet and 2 non-Soviet. The three most recent references to Engst a: 
language publications read as follows: T. A. Chubb, H. Friedmar, 

R. W. Kreplin, J. Geophys. Rea., 65. now 6; 193" (1960); H. Priedmar, 
Astronautics, no. 11, 42, 128 (1960); J A. Van Alien, L. A. Frank 
Nature, 183, 430 (1959). 


Fa 
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report to be submitted for the lst Intl. Conference on Ultraviolet Vacuum 
Radiation Physics. 

University of Southern California 

16-19 April 1962 
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"Measurements of Soler X-ray Radiation” 


SHURYGIN, A. 


Soviet Papers Presented at Plenary Meetings of Committee on Space Research 
(COSPAR) and Third International Space Sumposium, Washington, D. C., 
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ere 5/109/62/000/008/066/040 
x £032/E114 
AUTHOR: Mandel'tshtam, S. 
oo 
TITLE: Scientific results of space flights. Studies of solar 


X-ray emission with the aid of rockets and satellites 
PERIODICAL: Referativnyy zhurnal, Geofizika, no.$, 1962, 8-9, 
abstract & G 6%. (Newspaper 'pravda't, no.1l02, 
April 12, 1962, te : 
TEXT: Experimental studies of solar X-ray emission were 
carried out with the aid of apparatus carried by rockets. The 
radiation detectors were in the form of photon counters mounted 
on the outside of the instrument capsule. As soon as the motor 
stopped working the capsule separated from the rocket and was bf 
automatically orientated to face the sun, reaching an altatuae of 7 
about 105 km. During the flight the capsule was oriented in 
space so that one of the photon counters faced the sun and tie 
other (control counter) was at 15° to this direction, The two 


counter’s gave similar readings (due to cosmic rays) up to alout 
90 km. Beginning with ~92 km, the counter facing the sun st.owed 
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a rapid increase in the counting rate due to solar X-ray emission, 
It follows from these measurements that the intensity of ihe 
emission falls rapidly in the short-wave region. The Cheoret cout 
energy distribution, derived on the assumption that the mata 
physical mechanism responsible for the production of X-rays jn 
this spectral region involves the generation of the sa-cai vs 
braking radiation during the passage of electrons wat 

coronal plasma, is in good agreement with experimental ut 

Rocket experiments are oniy capabie of recording sv iat 

during short time intervals. It was established thet i. 
intensity of the radiation near the edge of the spect >... poe 
than 20 }) ig apparently a rapidly varying function of ‘11° 
Longer determinations were carried out during the fFligh: ©’ 
second and third space ships. The apparatus was general: 

to that used in rocket experiments, The radiation dete 

in the form of photon counters with windows made of bery.. 

and thin mica. The number of pulses recorded by the count: 

read out electronically every three minutes and was store 

special memory ‘device on board the space-ship during 13 «|. 
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orbits. On the l4th orbit a Signal was sent from ‘the earth and the 
stored information was transmitted to the earth through the 
telemetric system. The solar X-ray emission in the region 2-lo Ai 
was determined in this way for about 24 hours during the flight of 
the second space-ship (19-20 August 1960), and during a similar . 
period of time during the flight of the third space-ship (December 
1-2, 1960). The second space-ship carried an apparatus in which 
the radiation was detected with vacuum photomultipliers 
incorporating filters, so that different parts of the spectral 
region 2-100 & and of the neighbourhood of the hydrogen line 1.2.5 
could be examined in turn. During the flight of the second 
Space-ship there were chromospheric flares accompanied by bursts 
of solar radio emission. Apparently, some flares are also 
accompanied by an increase in the intensity of X-ray radiation 
and a change of its composition; the short-wave edge of the solar 
radiation is shifted towards shorter wave lengths. The resulting 
short-wave radiation is very penetrating and reaches heights of 
the order of 70 km above the earth's surface, During such flares 
the Jower layer of the ionosphere moves down by 10-20 km. 
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Scientific results of space ... 


The X-ray emission of the quiet sun and of small fiares is 
relatively soft and is strongly absorbed by matter, 


[Abstractor's note; Complete translation. / 
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MANDELSHTAM, S. Le, TINDO, I. P., VORON'KO, Yu. K., VASILYEV, B. N., and SHURYGIN, A. I. 
erences 


"the Intensity of The X-ray Radiation of The Sun Near The Short-Wave 
Rage of The Spectrum" 


report presented at the 13th Intl. Astronautical Federation Congress, (FAI) 
Varna, Bulgaria, 23-29 Sep 1962 
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Some problems in the theory of spectrum analysis. Izv. AN SSSR. 
Ser. fiz, 26 no.7:848-855 Jl '62, (MIRA 15:8) 
(Spectrum analysis) 
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AUTHORS: Mandel'shtam, §. L., Voron'ko, Yu. K., Tindo, I. P., 
n, A. T., and Vasil'yev, B. NK. 


TITLE: Study of solar X-ray emission during the total solar eclipse 
on February 15, 1961 


PERIODICAL: Akademiya nauk sgsp. Doklady, v. 142, no. 1, 1962, 77-80 


TEXT: The shortwave range (< 10 2) of the solar spectrum was examined 

with photon counters described in previoug Papers of the authora (DAN, 1 0, 

nO. 5, 1058 (1961); Sborn. Iskusatvennyye sputniki Zemli, (a) no. 10, 1961, 

Pe 134 (b) no. 11, 1961, Pp. 3). A. P. Lukirakiy helped in determining the 
spectral sensitivity of the apparatus at the Leningradskiy gosudarstvennyy ra 
universitet (Leningrad State University), using a method of Lukirskiy, 

M. A. Rumah, and L. A. Smirnov (Optika i spektroskopiya, 9, 505 (1960)). 

The counters had been developed under the supervision of I. 4. Prager and 

S. M. Perel'man. The counter block wao mounted on the outaide of the 
instrument container of a geophysical rocket. The counters always faced 

the Sun. The container reached an altitude of about 96 km. The emission 
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of the solar corona is continuous in the spectral region in question and 

has no intense lines. The energy distribution of solar emission and the 

energy flux in the spectral range under consideration were determined from 

the variations of the count rate with altitude, with the spectral ~~ 
sensitivity of the counters, and with the mass absorption coefficient of 
air (Fig. 3). The emission of the totally covered corona in the speotral 
range in question had an intensity of 4-°1074 erg/om -sec. The shortwave 
part of the solar gpectrum is emitted from all those parte of the corona, 
in which the 5303 line is also excited. There are 4 figures, 1 table, 
and 7 referenses: 4 Soviet and 3 non-Soviet. The two references to 
English-language publications read as follows: GC. Elwert, J. Atm. Terr. 
Phys., 12, 187 (1958); J. Geophys. Res., 66, 391 (1961). 


rem, 


ASSOCIATION: Fizicheskiy inatitut im. P. N. Lebedeva Akademii nauk SSSR 
(Physics Institute imeni P. N. Lebedev of the Academy of 
Sciences USSR) 


PRESENTED: July 4, 1961, by A. A. Blagonravov, Academician 
SUBMITTED: June 27; 1961 
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MILLIONSHCHIKOV, M.D., akademiks ARUTYUNOV, K.B.; NESMEYANOV, A.N., akademik; 

TAL'ROZE, VsL., doktor khimynauk; PAVLENKO, V.A.; KOTEL'NIKOV, V.A., 
akademik; PETROV, B.N., akademik; NOVIKOV, 1.1.5; MANDELISHTAM, S.L., 
doktor fiz.-matem.nauk; VAYNSHTEYN, B.K.; SHUMILOVSKIY, N.N., akademik 


Problems in the manufacture of scientific instruments. Vest.AN SSSR 
35 no.623-20 Je '65. (MIRA 18:8) 


1. Glavnyy konstruktor Spetsial'nogo konstruktorskogo byuro 

analiticheskogo priborostroyeniya (for Pavlenko), 2. Chleny- 

korrespondenty SSSR (for Novikov, Vaynshteyn). 3. AN Kirgizskoy 
| SSR (for Shumilovskiy). 
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AUTHORS: 


ORG: none 


TITLE: Occurrences of transient increase in the flux of heavy nuclei following an 
x-ray radiation burst 


SOURCE: Kosmicheskiye issledovaniya, v- 4, no. 1, 1966, 170-172 


TOPIC TAGS: x radiation, heavy nucleus, artigicial satellite, signal to noise ratio , 
artificial satellite observation, solar atmosphere , solar x radiation 

ABSTRACT: The transient increase in the flux of heavy nuclei with Z> 15 is discussed 
for _ the two periods 22 hr, 31 January, and 02 hr 15 min, 14 February 14, 1964. The 
dyration of the flux was about 16 minutes and seemed to correspond to an x-ray bursty 
récorded by the instruments on the artificial satellite "Elektron-2."\’The instruments 
were Cherenkov detectors .gith an area of 5 em2. During this sudden increase, the 
satellite was at an altitude of 6.6 x 404 km and the wavelength of the recorded x-rays 
was A< 140A. It is shown after some detailed discussion that this event could not be 
caused by statistical fluctuations because the chances for recording 400 such events 
on the basis of statistical fluctuations in x-rays would be less than 8.2 x 107°. 
Orig. art. has: 2 figures and 2 formulas. 
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AUTHOR: Mandel: shtam, 8. Le; Pashinin, P. P.; Prokhorov, A. M.; Rayzer, Yu. P.; ia 
Sukhodrev " , 


eK. E 2. 


ORG: Physics Institute im. . Lebedev, AN SSSR, Moscow (Fizicheskiy institut a 
AN SSSR) ; ee: 


TITLE: Investigation of a spark in air formed during focusing of emlsston from a laser o 
i 


SOURCE: Beitrage aus der Plasma Physik, v. 6, no. l, 1966, 1-8 


PA PS ete atte bore ot Pe 


TOPIC TAGS: laser emission, plusma decay, 

laser beam, ruby laser, plasma temperature, line shift, Doppler shift 

ABSTRACT: An experimental investigation was conducted of air breakdown produced by a 
Q-switched ruby laser (pulse energy 2—2.5 j§, pulse duration 30 usec). fhe authora 
analyzed the last two stages of the breakdown process, which according to them can be 
subdivided into the following three stages: 1) the breakdown stape (rapid increase in- 
the number of free electrons); 2) the quasi-stationary stage (dense plasma is main- 
tained by the absorption of energy of the laser beam); and 3) the afterp;low stage 

of plasma after the laser pulse ceases). From the soft x-ray emission of the 
plasma (at about 10 A) due to continuous recombination of NOt, Nf* ot at) 97+, oF -_ Pa 
the maximum electronic temperature of the plasma ... the breakdown region was determined 
to be = 60 ev. The width of the laser line scattered by the plasma durirg the second 
Stage was determined to be = 1—1.4 A; the shifting of the line was found to vary at -— 
different positions near the focal region of the laser beam with the maximum shift 
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& 3.2 A (the focal length of the lens was 55 mm). The displacement .f ¢ . 0 nivtes 
region toward the laser beam causing the Doppler shift of the line was attribured to 
the formation of a shock wave which intensely absorbed the laser light. A study of 

the third stage by high-speed photography (655,000 frames/sec) showed that the break- 
down region expands during the first 3—5 ysec after the passage of the pulse and 

then decays during the next 30—40 usec. The spectrum of the plasma in the vistble 
range during the third stage showed the presence of NII, DII,and NI and H2. The : 
electronic temperature during this stage was estimated to be about 3—6 x 10%. Orig. : 
art. has: 6 figures, 6 formulas, and 1 table. [cs] ; 
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AUTHOR: Grigorov, N. L.; Maduyev, V. L.; Mandel‘shtam, S. L.; Pisarenko, N. F-; al 


Savenko, I. A.; Tindo, I. P. Fcc Senora Se es ee EE PR 


ORG: Institute of Physics im. P. N. Lebedev, Academy of Sciences,SSSR 
(Fizicheskiy institut Akademii nauk SSSR) 


of ta 
TITLE: Investigation of corpuscular radiation by the Luna~10 ‘artificial satellite 


SOURCE: AN SSSR. Doklady, v. 170, no. 3, 1966, 567-569 


TOPIC TAGS: solar corpuscular radiation, lunar orbit, lunar satellite 6AS 

DIS CHARGE, COUNTER, JATELLITE DATA AAIAL YY 5/3 . 

ABSTRACT: \\Gas-discharge counters, (types SBT-9yand SF)*were carried on the’ surface of 
Luna-10 (see Fig. 1). The SST-9 had a window 0.2 cm* in area made of a 1.2 mg/cm? 
layer of mica covered by 0.3 mg/cm? gold sheet to decregse its registration effective 
ness for solar x-rays with wavelengths shorter than 10 A . This counter registered 
electrons and protons with energies greater than 4O kev and 0.5 Mev, respectively. 
The SF counter windows were aluminum sheets 2.7 mg/cm2 thick and 0.5 cm2 in area. 
These registered x-rays with wavelengths shorter than 14 A, and electrons and pro~ — 
tons with energies greater than 50 kev and 800 kev, respectively. The pulses from 
all counters were registered on logarithmic scales. The SF counter data were regis- 
tered by independent logarithmic integrators. The telemetry system sampled the 
channels once every two minutes. The SBT-9 counter rate output increased in the 
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i 
1. Position of gas-discharge counters 

| 
t 
t ~{ 
| 

| ' 
} first part of April, owing to x-ray'radiation from the Sun. The SF counters were 
; Switched mm April 8. The satellite crossed the assumed boundary of the Earth's ; 


’ magnetospheric tail four times. During these periods all counters simultaneously H 
; indicated an increased activity. The maximum count in the period between 2 and 5 i—— 
May was 50 pulsesecm~2:sec-!.sterad for the SBT-9 counter and 40 pulses-cm-2.sec-!. 
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sterad for the SF counters. This activity is assumed to be due to unidirectionally 
moving electrons in the magnetosphere region whose energies exceed 4O kev. The 
data indicate that the Earth's magnetospheric tail is 60° wide and that the magnetic 
field does not form closed lines around the moon. Orig. art. has: 2 figures. 
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AUTHOR: Mandol'shtam, Se Ls; Tindo, I. Ps} Karev, Vs I. 
ORG: none 
. TITLE: Investigation of lunar xeray radiation with the aid of the 
Luna-10 lunar satellite 
- SOURCE: Kosmicheskiye issledovaniya, ve 4, no. 6, 1966, 827-837 
TOPIC TAGS: lunar radiation, x radiation, lunar satellite / Luna-10 
- lunar satellite 
ABSTRACT: 

During its orbital flight around the Moon, the Luna-10 determined 
several possible causes of lunar x-ray radiation: 1) reflection and 
Scattering by the Moon's surface of incident x-rays from the sun; 2) 

‘bombardment of the lunar surface by high-energy particles such as 

are found in the solar wind; 3) bombardment of the Moon by electrons ; 
‘from the Earth's magnetosphere tail section; 4) natural radioactivity 
‘of the lunar surface; and 5) induced radioactivity caused by cosmic 
radiation. The most likely source of lunar x- ray radiation, however 
is thought to be the incident solar x-rays which cause the lunar sur- 
face to fluoresce at characteristic lines Kg, which correspond to Si, 
Al, and Mg. The-objective of the experiment was to measure the 
‘relative content of Si, Al, and Mg on the lunar surface and, if possible, 
to chart their geographic distributions. 
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‘ The equipment used included two types of self-quenching Geiger 
counters with a neon-oxygen gas mixture used as the quenching agent. 
The aperture of one of the counters was covered with aluminum foil 
2.7 mg/cm? thick. This counter was most sensitive to the radiation 
lines of Al and Mg. The other type of counter was shielded by 
1. 1-mg/cm? plate made of organic material. inis counter was sensi- . 
tive to Si, Al, and Mg radiation lines. Both types of counter had an 
aperture of 0.5 cm? and a field of view of 1 sterad. Three counters 
were placed on the satellite's surface as shown in the figure. Each 
counter was associated with a solar sensor (silicon phototransducer). 
The data from three Al-shielded counters were recorded by three 
separate logarithmic integrators. The counting range was limited to 
5-—500 counts/sec. The integrator time constant was approximately 
10 sec, The counters with the organic-material covers supplied their 
data in parallel to a single integrator of the same type. These four 
integrators time-shared one telemetry channel, The output signals of 
the three parallel-connected solar sensors were amplified and trans - 
mitted to Earth through two telemetry channels, The telemetry system : 
interrogated all outputs of the measurement channels once every two 


minutes, 
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Measurements were taken from 8 April to 29 May 1966 during a 
total of only 40 telemetry sessions. Between 8-28 April and 
23-29 May solar activity was very high. Owing to the satellite's 
constant rotation around its own axis, with a 30—40-sec period of 


‘revolution, and because of certain difficulties presented by the counters, _ 
the results are imprecise and inconclusive, , 


The modulated signals from counter III from 8 to 28 April are 
in all probability of solar origin. Signals from the solar sensors 
corroborate this assumption. The minimum cosmic background noise 
counter signal was approximately 12 counts/sec, y 


. The lunar surface was in the field of view of both counters I and 
UI (see Fig. 1), Counter I in almost every case gave a count below 
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SBT-9 


Fig. 1. Orientation of optical 
axes of x-ray counters (I, II, 
and II1Z) and particle counter 
SBT-9, and orientation of the X, 
¥, and Z axes of the magnetometer 


that of the cosmic noise. This would occur only if the counter was 
overloaded, as laboratory tests at different temperatures have indi- 
cated, An unexplained phenomenon occurred when counter I was re- 
cording approximately 500 counts/cm? -sec while the other counters 
(II and III) were recording only cosmic background, indicating that 
Card 4/6 
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the radiation was highly directiona:. It is assumed that this count 
was caused by lunar radiation, but the fact that the same phenomenon 
occurred on both the illuminated and dark sides of the Moon remains 
unexplained. 


At times counter IJ also recorded radiation below the cosmic 
background noise, while at other times its measurements were close 
to the cosmic noise level. By comparing readings taken when the 
Luna-10 satellite was above the illuminated and the dark sides of the 
Muon with counter II directed at the Moon, it may be seen that the in- 
tensity of lunar x-ray radiation (less measurement errors) was 
3—5 counts/cm? -sec. 


The interpretation of data from the counters covered by organic 
material is complicated by the fact that all of them shared the same 
channel whose capacity was often exceeded by the high count rate, 
which is assumed to have been caused by induced noise in one of the 


counters. 


The same Geiger counters also registered the impact of space 
particles (probably electrons) whenever the satellite crossed the 
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boundary of the Earth's magnetosphere tail section. This occurred 
in synchronism with the data from other sensors especially designed 
to detect the presence of the magnetosphere. The count during this 
time was 50 pulses/cm?2 -sec, If it is assumed that the impacting 
particles are electrons with E »>40 kev, the corresponding count of 
50 electrons/cm2 -sec is obtained. This is in complete agreement 
with the observable facts. However, the flux due to electrons from 
the magnetosphere tail should give rise to x-ray bremsstrahlung with 
an intensity of approximately 0,1 photon/ cm? -sec-sterad, which under 
certain assumptions about the makeup of the lunar surface would give 
rise to fluorescent x-ray radiation flux whose magnitude is consider- 
ably lower than expected. 


No precise and unambiguous conclusions are reached by the 
authors, since the exact orientation of the Luna-1l0 satellite with 
respect to the Moon and the Sun is not known, The authors express 
a desire for continuing the lunar x-ray radiation experiments, but 
propose the use of more sensitive equipment, Orig. art. hass 2 
figures. (FSB! Ve 3, no i 
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3/119/60/000/07/04/017 
B019/B063 


AUTHOR : Mandel'shtam, S. M. — 


TITLE: Instruments of a Code Pulse System for Remote Measurements 
With Direct Conversion of the Angle of Rotation of an Indicator 


PERIODICAL: Priborostroyeniye, 1960, No. 7; PP 13-16 


TEXT: The present paper describes the transmittor and receiver for a code- 
pulse remote measurement. The electromechanical temperature transmitter is 
designed for the measuring range -35 - +40 C, and the principle of con- 
version of the angle of rotation of the pointer of thesprimary instrument 
ig explained by means of Fig. 1, The oode combination used was suggested 
by S. M. Yakovlev and is given in Table 1. When describing the mode of 
operation of the transmitter, the author refers to the classification sug- 
gested by_Ya. A. Kupershmidt. Fig.2 shows a general view of this trade- 
marked instrument, The coding device is housed within a special casing. 

The code can easily be changed. The author refers to an instrument which is 
very similar to that described here. It was developed at the Lengiproinzh- 
proyekt under the supervision of L. A. Emdin, and was installed at the 
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Instruments of a Code Pulse System for Remote 3/119/60/000/67/04/017 
Measurements With Direct Conversion of the B019/B063 
Angle of Rotation of an Indicator 


dispatcher point of Lengaz. It had several drawbacks which could be avoided 
in the instrument under consideration. Next, the advantages of the above- 
mentioned electromechanical transmitter are enumerated: Any code may be 
used, there are no temperature-sensitive circuit elements, and mercury 
contacts proved to be advantageous. A detailed desoription is given of the 
conversion of the angle to be transmitted into the code, as well as of 

the receiver shown in Fig. 3 (block diagram). This receiver uses well-known 
elements of telemetering and computer technique. The transmitter has, however, 
a complicated construction. The author continues further developments. 

A. D. Talantsev is also mentioned in this paper. There are 3 figures, 

1 table, and 9 references: 6 Soviet, 1 Irish, and 2 American. 


ASSOCIATION; Laboratoriya avtomatiki i telemekhaniki instituta 


"Giprospetsgaz", Leningrad (Laboratory of Automation and 
Telemechanics of the Institute "Giprospetsgaz", Leningrad ) 
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"Automatic Calculations in Measurement Engineering" 

Report submitted at the Third Conference on Automatic 

Control and Electrical Measurement Methods was held at . 
Novosibirsk, 19-23 Sept. 1961. AW 
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AUTHOR: Mandel'tshtam, S.M. 


TITLE: An inductive converter which gives digital readings of 
tne angular position of an instrument pointer 


SOURCE: USSR. Ministerstvo geologii i okhrany nedr. Osoboye 
konstruktorskoye byuro. Geofizicheskoye 
priborostroyeniye, no.8. 1961. 85-89 


TEXT: The special feature of this inductive analogue-to- 
digital converter is the method of reading, which uses a Roer 
multi-vibrator. A non-magnetic disc with magnetically-soft 
inclusions suitably arranged round the periphery is fixed to the 
shaft of the indicating instrument. Arranged round the disc are a 
number of toroidal cores with slots wide enough to admit the vs 
magnetically-~soft inclusions. To take a reading, a voltage is 
applied to a winding on the toroidal core; the direction of 
passage of the current is determined by a transistor flip-flop. 
This reverses the core magnetisation, so operating the other 
transistor and so on, The reversals of magnetic flux induce in a 
secondary winding a voltage of a certain frequency. The frequency 
Card 1/2 
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An inductive converter which gives .44. 


E£194/E155 
is high if the part of the disc in the gap of the toroid is non- 
magnetic and lower if it is magnetic. A further toothed rotor A 


surrounded by an excited toothed stator draws the pointer to one 
. position or the other, preventing false intermediate readings. 
_The advantage of the arrangement is that it provides contactless 
conversion without the complication of optical methods and it 
allows great flexibility of coding. Ina particular case a 150 mm 
diameter disc was used to read 60 scale points. The minimum width 
of a division was 5 mm. Half of the code inserts were made ona 
150° sector of the disc, the other half were diametrically 
opposite. The device is intended for primary meters of high 
torque, : 
There are 2 figures. 


Card 2/2 > 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001032120001-1" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001032120001-1 


MANDEL'SHTAM, SM. - 


Estimating the error in linear interpolation, Geofiz. pribd. 
no.10:69-73 '61. (MIRA 15:8) 
(Prospecting—Geophysical methods) 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001032120001-1" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R00103 


26775 | 
$/103/61/082/006/010/014 
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AUTHOR: _Mandel'shtam, S.M. (Leningrad) 
TITLE: Error of time quantization in automatic control 


PERIODICAL: py nena core i telemekhanika, v. 22, no. 6, 1961, : 
780 ~ 78 


TEXT: The author studies the subject with the aid of harmonical | 
analysis. The conclusion are: 1) Apart from errors due to instru- ; 
mentsand measurement methods, there is an additional irremovable 

error in the process of automatic control which is that of time 
quantization. The mean square value of this error 0, for a given 


function with limited spectrum can be determined with the aid of 
trigonometrical interpolation, from | 
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as and by being the coefficients of the Fourier expansion of the 


function and 2n, the number of discrete readings. 2) This error 

can be easily determined for continuous functions with the aid of 
harmonical analysers and synthetizers. 3) For periodical functions, 

the error of time quantization can be decreased by rational divi- 

sion of the function into intervals, an appropriate value of inter- 
polation step being chosen for each interval. There are 2 figures 

and 3. Soviet-bloc references. i 


SUBMITTED: November 9, 1960 


Card 2/2 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001032120001-1" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001032120001-1 


~ weer 


Automatic computers used in measurement equirment. Iza,tekh. ; 
no.5%l-4 My '62, (MIRA 15:6) 
(Measuring instruments) (Electronic calculating machines) 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001032120001-1" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001032120001-1 


SEES SOLED (ATER EV SUPA SRS 


$/115/62/000/005/005/006 
E140/£435 


AUTHORS: gSol'dreyer, 1.G. (deceased), Mandel'shtam, S.M. 
DERE eS “agsistance ratiometer ae a 
PeRICDIC sw L: Izceritel'naya tekhnika, no.5, 1962, 43-45 

PEL & A circuit based on a sawtooth-excited nonlinear bridge 


circuit is used to transforr the ratio of two resistances toa 
time interval (Fig.1). Combined with a gated counter, the system 
yields a digital output. There are 3 figures. 
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TITLE: Evaluation of some methods of statistical matching between a measuring 
instrument and its measurand [ Reported at the 6th All-Union. Conference on 
Automatic Control and Electric Measurements, Sep 4, Novosibirsk 


SOURCE: Avtometriya, no. 1, 1965, 84-93 


TOPIC TAGS: measurement, measuring instrument, information processing ; ‘ 
: 1 . 
| 
ABSTRACT: An informational approach to the description of a measuring 
instrument is developed\Measurements are supposed to be dependent (correlated -- | 
with preceding ones). It ia demonstrated how the speed of information trans~ 
mission through a measuring channel can be increased, in some cases, by 
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statistically matching the instrument to its measurand. A concept of an incoming-' 
information-flow parameter is introduced; this parameter is single-valuedly 
determined by the instrument scale. A formula is developed for the entropy in 
dependent measurements, and a plot of information content va. interrogation 
interval is presented. By selecting a certain relation between the number of jevel= 
quantization zones and the quantization interval, maximum information carrying | 
capacity can be attained (optimization) in sweep-type analog-digital transducers. |. 
Optimization of analog-digital transducers with digit-by-digit balancing and space 
coding is also discussed. The incremental measurement can be advantageous 
when handling slow processes and using an "enlarged" scale part; the reduction | 
of error and limits of applicability of this method of measurement are considered.’ 
The new formulas illustrate the fruitfulness of the statistical-matching approach | 
‘and permit practical solution of some particular problems. Orig. art. has: 
7 figures and 31 formulas. 
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AUTHOR: Kavalerov, G. I,;_Mandel'shtam, S. M. aw, 

ORG: none \& 

TITLE: Criteria for evaluating measuring means and the quality of measurements ; 
SOURCE: Izmeritel'naya tekhnika, no. 12, 1965, 3-9 4M Zo . 
TOPIC TAGS: measuring instrument, measurement 


ABSTRACT: Based on 1949-65 Soviet and 1943-62 Western publications, a review 

of modern criteria applied to measurements and instruments is presented. These 

criteria are, in fact, various functionals of multivariate density of probability of . 
the random process which determines the real measurement error, the latter = 
being the difference between present values at the instrument input and output. 

These error functionals are considered: (a) static errors — maximal, mean, and 
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mean-square; (b) dynamic errors — time-discréte-measurement error, analog- 
unit-inertia error, and backlash-and-hysteresis error. These information 
evaluations are analyzed: (a) static — information content per one measurement 
and (b) dynamic — rate of information transmission. Formulas for various types 
of errors and evaluations are cited. The infor ion description provides a 
complete evaluation of the measuring instrument ak it includes all types of 
errors; in many practical cases, the description of errors is sufficient. Orig. 
art. has: 1 figure and 48 formulas. 
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TITLE: Reliability criteria for information systems 
SCURCE: Avtomatiki i telemekhanika, no. 5, 1966, 167-171 


TOPIC TAGS: system reliability, information processing 


ABSTRACT: A reliability criterion for an information system 

I | 
ns 100(%), 

is suggested, where Ig is the mean quantity of information obtained with a nominal disy 

tribution of errors and noises, and I is the mean quantity of information obtained dur- 

ing the actual operation of the device with consideration of the statistically non- 

steady state of errors of the device, and self-regulation. This criterion reflects 

the distribution probability of the input signals, the statistical nature of the fail-j—— 

ures (i. e., random, self-regulating failures vs. failures that require the interven- 

tion of a human agency), and a quantitative evaluation of the failures (i. e., how 

much information is lost as a result of a certain type of failure). Criterion n can 
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operational criterion, extensive statistical research of individual elements would be 
required. Orig. art. has: 14 formulas. 
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TITLE: Resonance absorption of the v2 ion in corundum at 1.21 mm wavelength 


SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki. Pis'ma y redaktsiyu. 
Prilozheniye, v. 4, no. 9, 1966, 373-376 


TOPIC TAGS: corundum, vanadium, resonance absorption, low temperature research, 
microwave spectroscopy, hyperfine structure 


ABSTRACT: The authors report an experimental investigation of resonance absorption o 
the v°+ ton in corundum at wavelength \ ~ 1.21 mm and at liquid-helium temperature in 
magnetic fields from 0 to 5 kOe. The observed absorption corresponded to transitions 
from the lower level corresponding to the singlet state S,. = 0 to the levels of the 

higher doublet (Sy+ = +1). The resonance absorption of the V3+ (~0.1%) in corundum 

was measured with a quasioptical feed-through spectroscope without cavity, which was 

constructed by the authors. The radiation source was a backward-wave tube generating 
an average of ~} mW in the range from 0.83 to 1.35 mm. The microwave power was fed 
quasioptically to a sample placed in a helium cryostat via teflon windows in the cov 
The heliun cryostat could be placed between the poles of an e@lectromgnet. Two serie 
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of measurements were made. In the first, the absorption line wag investigated in dif 
ferent constant magnetic fields, including zero field, with the microwave-oscillator 

two closely-~ spaced absorption 

rom the lower singlet level of the 


_ frequency continuously variable. Ina zero field, 
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lines were observed, corresponding to transitions f 
v?* jon to the levels of the doublet Sz: = +1. ‘The frequencies of the transitions 

from the lower level to each of the doublet levels were found to be Dy = (247.3 + 0,3) 
and Da = (248.9 + 0.3) GHz, and th? initial splitting 


of the doublet was 2E = 
(1.6 + 0.6) GHz. ‘the calculated coefficient of resona. 


nee absorption of v3+ in 


field tends to zero, the distance between the outermost 
limit of the initial doublet splitting, EF <2.1GH. 
The authors are grateful to V. kh. Sarkisov, director of the Corundum laboratory of 
Kirivokanskiy khimkombinat, for supplying the investigated sample. Orig. art. bas; 
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